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O (57) Abstract: h is intended to provide a transgenic plant capable of accumulating free amino acids, in particular at least one ftee 
^ amino acid selected from among glutamic acid, asparagine, aspartic acid, serine, threonine, alanine and hisiidine in its edible part 
and a method of constructing the same. It is also intended to provide a method 
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of elevating potato yield and a transgenic potato capable of giving an elevated yield. A sequence encoding glutamate dehydrogenase 
(GDH) gene is transferred into a plant together with a regulatory sequence for the expression in plant cells and thus the GDH <>ene 
is expressed in excess. . " 

(57) m%3: 
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JiJD £ * 3 <fc #iii>D U# £ h 7 V i = y ^ #F p & J; rjr^ ©fls 

fc£±ig$BSs Agrobacterium twefaciens&m^X # rtzi \zmB=i- b 

fflofctfetfiaiis 2£IB^t3 ,fcS^©®&i&&:£afcftt>£%©fc bT^S 
Strive V^o ^©4"T% ^^b{3MTS®^i©#t4Qfe^.cD^*)si^^*iT 

U >KS/>^— l?(DHDPS ^rifc#AU jEflt'J ^>#200{g±#bfc" 

(*S^S^II5258300^ Molecular Genetics Res. & Development) s 
T^^^^>St^^-^(M)3ia^©^A{3J;{3 3Sii , J^>>^) s ±iiQbfei:V^alS 
£(EP485970, WmmO\7X/^3?>is>#— g(AS)afi?S^^3fc:3IAU 
7*^^>^»#100fg±#b;fc2:^-5#£ (WO 9509911, Univ New York, W 



<> 

WO 03/000041 
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0 9013533, nhiy Rockfeller) s 7>h7r;«^||I^ai:«AL 
hV7-h7 7>^mm0fe±WLtcbU5m&(W 9726366, DEKALB Genetic Co 

(S. McCormick fe. 1986, Plant Cell Reports, 5, 81-84; Chyi*>, 1986, Mol. 6 
en. Genet., 204, 64-69) x **lJ»^JC«toR©afeA*«ft*ftT»TV^. & 

fe*(G0GAT)^#^tu 

ASX^^tt, #393k p64-67(1992)) tf»6ftt^*. LfrLfc#'& % ^ 

2 
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i/>^-Hf#^(GS) £ J; DM£££fr3o. &l^T% * >& N * > 

S^>*~ fcf(GOGAT) or-ir 2 #?CD?Vl/* $ > 

tM^ti^o ^GS/GOGAT^-O;^ «4fc«3*»*SjRigfl5©^5ftlB» 
b^Z-btiT^Z :Miflin Lea, 1976, Phytochemistry, 15;873- 

885) 0 -^s 7>*=.7<DWL!)&fr1fis GSfc: £ DM^^'H^ISK^^CDftSHSK 
fcitJjlfT-rsSt^&tLT^S (Knight and Langston-Unkefer, 1988, Scien 
ce, 241:951-954) 0 £P*>x * Ztz®(Da->r h ? )\/# )\,Wl^<D 

±#L^B§©MmIRI'^tl^c:^bTV^ah©^i) s $)^ (Knight and Langston-Un 
kefei\ MJS) o 

myafc&ltZtnv* ^ Fd^— te*@#5}t (GDH) t±±IB©«fc^;i/^ 5. 
>K £ £jfct & it #> a -<2r h ^VU ^ ;i/K^s 7 > ^ - 7- %m D & * -fr 3 i§£- fc&fc: 

tcmmmmmmm^&&^m&£mm?ztmzztiT$>t) (Robinson 

1991, Plant Physiol. 95; 809-816: Robinson £>, 1992, Plant Physiol. 98; 

1190-1195). u^mzM.^n^^o^-jv^ ^y^^m-r^^izmmt^ 
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f zximi?Mmcr)2mm&& ztrnzbtix^z gdh&t >^^7t^ lt 

bTV^ £>*iT ^3 (Srivastava&J; IF Singh RP, 1987, Phytochem 
istry, 26; 597-610) 0 

Vif>r A;t£— >^^•r^li:* s ^I^)^^TV^^oGrapevineCD*;l/X»*fflV^ 

if-f A**iiWiB!itjisjD-rsir ^ £ & ts 5gKJasj$±ti»& 7>^-7mmmm 

4>) s ?S&tfiiemMfrP>mm£.fflf\sfcZbtmg£ti (Loulakakis&J^Po 
ubelakis-Angelakis, 1996, Plant Physiol. 97; 104-1111) N Tl/^—Tomib 

1995#Sakakibara£ (Plant Cell Physiol, 33; 1193-1198) t3<fc t) h^^D3 
S/©ffi*fe7o©7>f Vlf-f A/1> KCD-5 -feFi»j02o©M> F%5cfcGDIBtfe 
^#te#rC#J&T#tt£*l> ©^Grapevine (Syntichaki , 1996, Gene 168; 
87-92X Arabidopsis (Melo-Olivera £> N 1996, Proc Natl Acad Sci USA 93; 
4718-4723) s h ?h (Purnell£> N 1997, Gene 186; 249-254) A>$>GDffitfi?# 
#H£*Vt §fc D GrapevineCD*;i/^^5>#il^nfc51fE^iiT> ; &^7 ? B 

abfc«t^^T^brt^T>rvif-rA^7ufc#^^nT^t? N a-^^ 
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^ED^iy^hT h(DGDH^t^^±^IT•#mlC^^ibTV^i>©fc:MU Arabidopsis 
Ttt^-WET-©#B3ES#K^o ^feh^^Dn^ Arabidopsis s Grapevineirli^ 

M?JV# 5. K D -tf g|sfc (NADP-GDHA) t77-fy 

S >^a^l.3~1.4f§±iinbfedhA 5 $g^^nT^^ (Lightfoot David 
CA2180786(1996)) 0 .£<D«g-CtiU ^^nco^iZ^X, 14.7mg/100gf.w. 
T"feofe^*;i/^ ^ >^a#20.6mg/100gf.wfc, h«j7 ; Eni3^>CD^{zj3i>Tl6.2 
mg/100gf.w-C$)ofe^^ 5 >m^fiA s 19.1mg/100gf.w.{3Ji^b^:o £;fe\ Lig 
htfoot&fci\ m^fettmXisfcl&nM&Y^^u^^cDMtt&^XPK? X 

>m^A&mmizM<p^x^tzzt%m%vtz(*mm t F. ^5,998,7oo-#) 0 zti 

(W09509911, ? UV^te&Oa^ /3-^zT=L-y h (W09712983) ) 0 
^ >ga&F$ smz^^XVmFrm&TrsgtiX^tz^o 
W.^ stf? hi^m©7 :r >7°>'aM^B^-r?)g6^T% photosynthetic phospho 
enolpyruvate carboxylase (C^PEPC^fc^hNADPiici^Mmalate dehydrogenase 
(cpMDH)jlfE^ (Beau jean£ , 2001, Plant Science 160: 1199-1210) N GA20-O 
xidsaeSfife^ (Carrera £>, 2000, Plant J 22: 247-256 XHexokinase lMB^ 
(Veramendie,, 1999, Plant Physiol 121: 123-134), NADPflc£S!cytosolic iso 
citrate dehydrogenase (Kruse£>, 1998, Planta 205: 82-91 k ADP glucose py 
rophosphorylaseif-fE^ (Greened, 1996, Proc Natl Acad Sci USA 93: 1509-1 
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513; Robert,, 1996, Planta 199: 528-536), cytosolic fructose-1,6- bispho 
sphataseitfs? (Zrenner^, 1996, Plant J 9: 671-681) £#5r MciALfe^ 

K«^tattJ±S4:^K»WI||*ofc. Redros £(1999, Planta 209: 
153-160)y: N /K5= h fcS-adenosylmethonine decarboxylase ^ALSlfll 

Mmtimfr-otzZbZmgLfzo £fc s Van Assche£(#|l!fSfFS[£ 5981952#)& N 
sucrose phosphate synthase (SPS) I^^^rMc^AU ?fi^©C0 2 MST 
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3*t^fckx *i^^©^>^5>itrt: Kny>— If (GDHA)afi?*3tt2lJ&i 

m 1 t±* Aspergillus nidulans te&Vfr* X >^fc Kn^t- fe*(GDHA)stfe 
?^^17^^£DNADP-GDHA3te^i3^J^J±®!bfe ^CDTfe^o ±|B#NADP-G 
DHA3t^?©tg2SIB?!k Tg!#jW-^17»^©*g3£BBa|T § o 

El 2 ^Aspergillus nidulans &&7)l># K t h* D ^(GDHA)?!^ 

?^^17^^©NADP-GDHA3t^SB3?»J©it^*^ tfe * ©T"& 3 (m 1 ^#)o 
±S3bSNADP-GDHA»e ; ?©ffiaiiB9Us T@tfiW-#^17»^©ffi3£IBai„ 

El 3 fciu AN- gdh-n^fe^CDl iy" ^ X ^ y K(pMAT037)-.©^ D— 
^Ife^CDT-Sao IH^s 35S Prote: CaMV 35S 7*D ; E — & — N Termfci:^ — 

14 f±s h7^s/h K%^Ufci45/7Wj77i/5a*^-5rf&-17ae ; ?S 
3— Kr*iB?!l*^tf3t^?«S3(S»x pCt-AN-gdh. pCt-dAN-gdh s pMt-dAN-gdh© 

mm^m& <t ti & ©mst s^saas u ^ & ©t- & s <, 

fcfc©T*&3o E14»s ^V«i^7'7>r^>^fl^ Pl~P4{iPCR7°7-r^— 
To 
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to ■ 

s Sfe^g|tjp2ACt-dAN-gdh:fe J: tFp2AMt-dAN-gdh(^a3t 

m8l* s hvh^NAD-GDH^? {T-gdbA)om^X* y K ( P IG121-Hm) 
-\0^D-->^jii^^ Lfe ^ CD - e ^ ?)o 35S&CaMV 35S7*D^-*- N 

Nos&Nos-^ — $ ;f v — £^^- 0 

Ell Aspergillus nidulansm&M-gdb-imfc^%mXhfzfcMmmi&<D 
?CBjSffi<Dmm*mTo ^->l:A-HindIIlT-*- s lx->2, 3 :$mm^m 
hv K lx->4~6 : iT^i* y h* (pMAT037) 3tfi?fta»Abfc«jr«fth^ 
h ; b->7~10 : #*^fiAl^I^ MNo-6, No-8-2, 
No-15, No-17) N I/— >ll:100bp^— 1>— 0 

m 1 1 ttx h^? h fi^NAD-GDH«^-?GDH(r- i r(i&-^«fE^$^A \,t^mmm 

OYmm(Dm^m.To U-^lrA-Hindlll^-*--, I— >2, 3:#^Mfe 
iFvhl/->4~6:777v^ K(pIG121-Hm)«^£*|A Ufc^fffEgl h 
T h ; U-> 7 -10 : Wfi^tiAbfeM^h-? h (No.2, No.7-2, N 
0.9-2, No. 10), U->ll:100bp^— £- 0 

Ml 2 its Aspergillus nidulaDste&M-gdh-imfc^mXLtzBMm&facD 

rt-pcr^©^^-t 0 i/->i : ioobp^-#- s b->2 -.mmm&Y^ 

K U->3^ct^5 :7BWl5^hvhNo.6 s 4 : 7£jfif£#l hNo.15 

8 
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%mTo No. 2 N No.7-2, No. 9-2, No.lO{»Jf!!£m h £glb, 0 ^3«±RN 

. IHl 4&, AN-gdh-lMte*ZmALtz%mmm* (No.6, No.15, No.17) <D 
T^SM (trjl* 5 >m-Glu, tfjl* $ >-Gln, 7-7*^ J I§^-GABA, 0 V>-L 
ys) M^tSlfe^7 7Tfe§ 0 

mi5fcit, WIfi?§#AL^I» (No. 2, No. 7-2, No. 9-2, No. 
10)cd:p* * >^-Glu, ^;i/*^>-Gln, r-T^y@S@£(GABA), 

U^>-Lys) 1^1£i:b3£b£|£j!lT&£o 

Ml 6fcfc. ^-^17^1S^^^AL^M^h^hcDm^(T JWif>^ 
#T©*£l!l&^b££<DT-&3o :£ DNA(15/zg) ^a/zHI&ckTjc £kcRlT-Yi=Hbb*: 
(A) . %tz&± dM(15ug) % XbalX"ffilbVtz(B)y->7'Jl%mmistzo V— 
> 1 : WJ&M&m K l^— > 2 : AN-gdh-17 No.l, U—>3: AN-gdh-17 No. 
3, 1/— >4 : AN-gdh-17 No. 15, U— >5 : AN-gdh-17 No.2. U 

m 1 7 fcfc N r-^^»e^^#Xbfc^R^ h (Tl)Oit^f>^cD^^ 
^•To^DNA 15/zg^iM jb'iTjt 5 , adtrvi'fbbfe1t>^^^bfeoU'— >1 : 
#7£5C3£mh x'K l/->2:T-gdh No. 1-2, lx->3 : T-gdh No.3-1, U— >4 : 
T-gdh No. 8-lo ^Epyi^ASHS^ (1.2kb) lzMfo-t%>^> K©#l«£3t;To 
Ell 8&, AN-gdh-17 Ifi?^#Al^WfYh©M (T,) 

01911 ^G»-45i^^#Abfe^K^h^hCD^ (T,) fcifcttsmii 
^©^^^M^M^Jrbl^b^^^^T^^o ^B^^^lg^h^ h^^b7fec 

m 2 o ct-M-gdhbMt-m-gcm&ttmALtz*^ h w^y-am^m 
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£^Ufck<D-efc3o ±DNA (IS us) <DEcdBHmtt>yn*1&mL1to :$m 
— >4 : Mt-dAN-gdh No. 2, I/— > 5 : Mt-dAN-gdh No. 5 S U— >6 : Mt-dAN-g 

—*(D?)\s$ * >m (Giu) ^AZmLtc?^ yz&Zo Mm.£Lxi±mm&.m 

Wt^M KD^-if (GDH) &mf ^n§o ^CD#»{i^©^^±iB^n. £fc 

^ cm** y^^vv hmmiMz£&mpmm%) -tzztizxbs 
nmtm^^mmizmm^titzmmmmmxMMmm-r^ ^.tizx^^o 

1 o 



WO 03/000041 



PCT/JPOl/05077 



b) mmomm*^— ki-Ss f3t-K©^M^ 

c ) M*i5Hb * iif m (otz ®cd e B>jafE?©^^^^bi- % mm^^r, 

e) B^M^fe^^^MoM^IBI'fb^fe^iJffl^m^^-r-S h^> 
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CaMV35S = * U 7 v «7— ^1f>f 358:7 D^E— * — 

NADP-GDH . = NADPflc?£M£Vl'* ^ h'D^- fe* 

NAD-GDH = NADflc#gJ 401/ * ^ t h* o >f t£ 
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GABA = y-T^yUWt 

*«Bst:ffi^i?tf*ii3Rate?tt N mm* mm, mm, m^^xmmmm-v 

% %. ft ltde novo^^fc: J; o T bT £ l> o £ ft £ ©afegf Id &Sff i3 <fc 
K»rtf-##i:*i£o r ^ h U>^i> h&MM$j *;fciSainbrook£>(1989 N |u5i)K: 
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*»^O#Sbl>^SlL««0-'Ot:^^-rH: N AK (Aspergillus nidulans) 
E&i*©NADP«#SGDHAj»^ (Alastair*> N 1989. Mol. Gen. Genetics, 218, 1 
05-111) £fc& N h^hS*ONAD«*SGDH»^? (Purnell£ s 1997, Gene 18 
6; 249-254) *3-Kt4BWfc N WI^(c^$n&9^&mKa»*rD% 
3 £ U -Eif-r ^ >>-f (CaMV) 35S7-D^E— ^— §3— YT 

(2~3fg) ^e,nSo 

*«Mfc^b»«SK«3H»tt^*#C^»©*ffi*ffi«bT^b»S. 

©fc&fflb5 3M&£DNA*£lc:o^TfcJ:> Sambrook£> s Molecular cloning-Labor 
atory manuals f 2R Cold Spring Harbor Laboratory Pressor -5 

ruthers & N 1 980, Nuc . Ac ids . Res . Symp . Ser. 7 : 215-233^ tTChow&OTempe ,1981, 
Nuc.Acids.Res. 9:2807-2817(D&5t&Xffi%&%tzTZZttfiT?&2>o ^©ffeCD 
±§-£\ pm<Dj$frl±#V* ; 7~- nmMRfo (PCR) Jj}«CJ:D*}pjt:£fejgbd*o 
PCH&fco^Tttx.MSHWiix Gelfand, 1989, PCRS^ N ' DNAJfBfcBi-rSMSS 
tWSMs H.A.ErlichgsaU ^h'^ h>7°b^,N.Y. s ^?^#fc^^S3gff© 

1 4 
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£ ft & r a ^E-* 7-d ^-t-^ot*) fim ftgfltfg b < 

M*mmm&T% zttzx - ^^ttSo #$bb§©#3: Li>fijsm$ 

-g-fcfcx U^P— ^^7*771- h^;V^^^— fe*(RuBisCO)^iS^Xii^ 



WO 03/000041 PCT/JP01/05077 

(#1 : b Fd^>/d »J >fc*trfflUSSaeK»e?) x fli^B^aite? (#! : 
- h I/- NMtd^^^ ^j—VUfc^) x Bffjjrg&SBft^? (0* : 

-^p-^r- — Ft-SAfe? (Jefferson, 1987, Plant Mol. Biol. 
Rep 5:387-405), i^—- K-T*3t^? (0w& x 1986, Science 2 

34:856-859). ^> h ^BSt>*Ciat^0tl (Goff 5> N 1 
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990, EMBO J, 9:Z517-2522)ifimfbtlZ&Ztlblzm&.&Ztli!£^o 

DNA^^ — (Bevan, 1984, Nuc. acid Res. 12: 8711-8721 J; 7J|5]B§j:g^g 
ffc (Horsch£ N 1985, Science, 227:1229-1231) £ s ili: — 

r^Dy^T^Afa^wiitisiftt^ofc^^ns (b 

evans^ 1982, Ann. Rev. Genet., 16 :357-384; Rogers £> x 1986, Methods En 
zymol., 118:627-641) 0 7^d;^tU *A^Hte&^£3;;M^3ite«3:te«fctf 
te^«fflJBS*7BS$slfe'rs©t:ft^i-ra^i:*TtS (Hernalsteen^ 1984, EM 
B0 J., 3:3039-3041; Hoykass-Van Slogteren£,1984, Nature, 311:763-764; 
Grimsley£ N 987, Nature, 325 : 167-1679; Boulton£ N 1989, Plant Mol. Bi 
ol., 12:31-40; Goulds 1991, Plant Physiol., 95: 426-434) 0 fflfo&ffim. 
tettf 3 tot T ntr 1; £ A ^ fcfiJJB -T 5 *g-&t± s ^jLONAft^ttttft 

(DmwtemtRxfmmizmmmiz&fmx&Zo 

<Dm*<D®m*&m i-zzt&T-gZo m<D&&&m\&% & mmm&xm t 

^l/-^3>^tt^t?ii^fcJ:^rp h^Ufeift (Paszkowski 19 

84, EMBO J., 3:2717-2722 ; Potrykus£>, 1985, Mol. Gen. Genet., 199:169-1 
77; Fromm£>> 1985,Proc. Nat. Acad. Sci. USA, 82:5824-5828 ; Shimamoto^ N 
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1989, Nature, 338 : 274-276 WmfbtiZo *%WtzXM& &M<Dm.VsRTFm 

Mtt<Dtz&<DmmffiM&±xmyonmii\sX. h^K t:— k 

ti e> tc m& a nte v (DWMnmmm izmx^s x vsw^-r s ^ i: t: j: d mn©* 
nzo *mw<Dmfimmiz&\,^T, m^ntzmmi^txTmco-ryu— 

1 8 
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cm® 

2) 5I1s^#fp7©MAi}£^^ K 
SIRNase&gk . 77^f *^&<mm&1t&M&W»&?CBL (RT-PCR)*!® ; 

^ptss^-rs^^tifc*!^ iv^mstttx ttftoaHKT^ >>a5«*aje 

t£ * iPJj^-T 3 d i: t: £ o x 3 d h &T~ # 3 o 
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*^><£>ii»^bW 

1 : Aspergillus nidulans&kV h (DGVmittOZ&MhnT'^X * y 

( 1 ) Aspergillus ni<falans&Mm?m&MGWMfc : ?(AN-gdb-17)%J:tft-? b 

A.nidulans^y 1 h^^rX h n—XB^igtiklZ & £ N — Bft30°C^ig*bx £ £> 

Total RNA£irabfco 
70%i^y-;i/ (30#) s 2%<»ilfjt^ h UOA (15#) &/S^T&iBSM 
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Ltz h"7 Kf?£MWVl^>£^J;&^MS m^mm ( Murashige&^U? Skoo 
gs 1962, Physiol. Plant. 15: 473-479) izU^ 160#P^BSs 25°C-£* IMPISH 

u mmwm^nt^o m^titz^u^ocom et t) Total RM^ingufco 

Total RNA&Poly (A) Quick mRNA Isolation Kit (Stratagene^D^ffil^TmRN 
A^illfcts First- Strand cDNA Synthesis Kit (Amersham Pharmacia Biot 
hech *±) ^ffi^TFirst- Strand cDNA£ffr&Lfco ff/^bfcFirst- Strand cDNA 

>7>u- h izm^T?cmjfcZft ^tzvcmti&mzwc-zfr ; 94°c-45# N 5 

9°C-30# N 72°C-90# N 351M ; 72°C-10#£ U ^— *>^Jl> V-*±©PCR 
system 2400^^ l^Tfr^ tzo m^tz^ ^ iz^kLfzo ^<D^^ S A. 

nidulans&McDmiA kbp©^> K s h &m<Dm.2kb(D^> K#jgi|g 

Cloning Kit (Invitrogen ft)%ffl\,^X? n— — >?\^tzo 

^ y K5^D— >©IS?!J<aV>— i7ai>-^— (ABI^±377A) £JSl>T$fc£U «JO 
A. nidulans fisfcNADPflkfrSJGDIBfie^ (Alastair 1989 s Mol. Gen. Genet, 

218; 105-111) &&XIY^Y&&GtmLm& (Purnell£ N 1997, Gene 186; 249 
-254) fc©ffil5lttfc-^T9I2§Ebfco 

A.nidulans&&<D 2?V — >$>1 5>tt — > ( AN-gdh- 17 ) ©Jjg^jEig^iJ #gi(j£n ©NAD 
P-GDHA5tfe?I2?!J£-IfcLfc (01,2). LfrU *©^fe^fc&2^fi!r : £&-r£* 

22)©^I2^J^&(D7egd&lI2#j£— gfc bfco 17©ffiMBBI £I25»M© 



WO 03/000041 PCT/JP01/05077 

m 1 . PCR^Jfofc/El^cPrimer DNA 

a. 5 s W 5' -TCT AGA ATG TCT AAC CTT CCC GTT GAG C- 3' (28 mer) 

3 s fU 5' -GAG CTC TCA CCA CCA GTC ACC CTG GTC C- 3' (28 mer) 

(SS»JH4) 

b. 5' {10 5' -TCT AGA ATG AAT GCT TTA GCA GCA ACT- 3 5 (27 mer) 

(lESWf 5) 

3' {PJ| 5' -GAG CTC TTA CGC CTC CCA TCC TCG AAG-3' (27mer) 

. mzm^ 6 ) 

a. NADP-GDH^5 : ?^^a<jrv-i'T— (Alastair£> N 1989, Mol. Gen. Genet, 
218; 105-111, ?Cm®}, mi. 4 kbp) 

b. legdhmm&Qy^-f (Purnell£> N 1997, Gene 186; 249-254, PCRB^ 
ffil.2 kbp) 

<m^3z7 U — h > 
1B^JS-^3*5J;U 4 : NADP-GBimm^CRy"^ 
m?m^ 5 43 J; If 6 : legdhmm^CRy^ -C^— 

(2) ^V-^17atf5^ liy^X ^ y K(pMAT037)-xCD^7*^D — 

pcr2. 1-^ ^ D _ - y ? vfeM-gdh-nM&tt.mmmmt&m^? * 

— Trfe^K Tir^^^^K (pMAT037) (Matsuoka £J;IF Nakamura, 1991, Pro 
c Natl. Acad Sci USA 88: 834-838) izy-y? p— —>^Ltz 0 m^XT^-p 
%(DlzMWtemmmV<< r*>WT037J;:4H^£#> N -SpUClS^o^^ (JJal, 
Ecd&WJ V&m) s coii JM109$7^Hte^bfeo ^fcpUC184WsiI-!M 
h hEc(AW^ h%m^Tn?"7X$ v F^MIfeLT'vTs^y FpAN-gdh-17£f# 
(0 3s ^2) i'.co// DH5 a 13 h^>^7^—^—>3>bfco 4^-^<&-17^^ 

2 2 
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ALfcTi^^^ v KpAN-gdh-17 (1^3 )t7^D/^f U £ EHAIOI^K 

( 3 ) pCt-AN : gdh. pCt-dAN-gdh, pMt-dAN-gdhcD^^ 

Aspergillus nidurans e&*NADP-GDHAjH5^ £ i»^E N ^ 7*7 i/> W -f 
h #2©F;f 3 o cDNA£7S I ">TPCR& id J; t) GDH5I£^ CDi#*S * ff o cx>T\ d 

&-=>7c (Ell, fi££8I4>fc:fBtt) o *£TPCR8s&J8^Tx ^fellffeofe 
£ *l £ ©fc^«^©#SS^ JB©*Rlifci±ia 5 (Zip bfcil Dtft5o f & t> t»s 

-P2. js«fc7jt^ >yffi$&vm hz'm^ts w -»^^$^* 

n^-^aft-17^11S : ?^^i:bTPCR^ c toTDNA®TM-^iiil'Sbfco m^Sj 

iz «t t> pcr^^j cz) +)- -f z commas xwjvt^ (Dj%t& m^n^tzo^n^- nowm 

flt{PCR0®J4?g^U 7*^-rT-Pl^«fc7JfP4$fflV%TWJ^PCR^$frofeo 

±M©Pl~P4©ia^J^J^TK:^-ro 

PI ; 5' -TCTAGAATGTCTAACCTTCCCGTTGAGC-3' (IE?U#-5§- 7 ) 
P2 ; 5' -CACCCATGTTTAGTCCTGTGAGAG-3' (IE?!j*-5§ 8 ) 
P3; 5' -CTCTCACAGGACTAAACATGGGTG-3 , (IB^'J#^9) 

2 3 
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P4; 5' -GAGCTCTCACCACCAGTCACCCTGGTCC-3 , (1B^J#-^10) 



ZthZ ®mt iz X D ^ 7 77 <Y is > h £ |&5£ bfc dAN-gdh-1 TMB^m 
fz (^2 S 1214s 5) o 

pun 7t-7 h ^(D h?>i?yh ^zr? YW^AN-gdh-lTAin^ltdAN-gdh-l 
& S h > K >; 7-\<D h ^ > y h ^7'?- K 1B?!I i:lth?h S3feGDHjt-fE^i3 

b ^ 7°3- FIE^U&s 2 M(D 77 V— ( 5'-GGATCCATGAATGCTTTAGCAGCAAC-3' : IH^'J 
S^IK S'-TCTAGATAAACCAAGAAGCCTAGCTG-S' : WmmZ) £<M UPCRlcJ^T 

f#£o ^DD/77 h-^CD h7>^5/ h^7^ Klffi&Jfcix 23CD77-T (5'-C 

TGCAGATG GCTTCCTCAATTGTCTCATCG-3' : 1H?'J#^13. 5'-TCTAGAGCATCTAACGCGTCCACC 
ATTGCT-3' : IE3«-5fl4)£M LPCRt £oT*#£o 

mi^m 77 x-— P5 ^h7>^yh^7^F©3 'ig^ J; ZFAN-gdh-17HLfe 
^?X& cM-^-iv5tfE^CD5'^©IB^J^^tf 77 T-P6. *J;i;h7>S?y h 
•^7^ F J: tf;4A , -£d&-17$a^? £ It dAN-gdh-1 m<tt<D £ a 

tf 77 v-P7iJckt>W-^-17^tfs^^ fe^^V-^i^E^OS^iB^//^^ 
Cf77^ ^-P8^ffi^T^tl^tl©DNAifK-^tiifS^ mm?7»i;:J; DPCRjltl® 
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ddT% P5^^P8cDiH^J{±WTlc^fJi&-r^o . 

P5; 5 s -TCTAGMTGMTGCTTTAGCAGCAAC-3' (1B^0#^15) 

P6; 5' -GGGAAGGTTAGACATTAAACCAAGAAGCCT-3' (1E^J#-§"16) 

P7; 5' -AGGCTTCTTGGTTTAATGTCTAACCTTCCC-3' (@E?!Jf|-^17) 

P8; 5'-GAGCTCTTACGCCTCCCATCCTCGAA-3' (IE»-s§18) 

P5 ; 5'-CTGCAGATGGCTTCCTCAATTGTCTCATCG-3' (iB^'JS^19) 
P6 ; 5' -AAGGTTAGACATGCATCTACCGCG-3' (IB^#-^20) 
P7 ; 5' -CGCGTTAGATGCATGTCTAACCTT-3' (1B?!J#-^21) 
P8 ; 5' -GAGCTCTTACGCCTCCCATCCTCGAA-3' 



ddTs AN-gdh-\mte=?\±1i y°"y 7, ^ y KpMAT037(2) ^ p - - > 
M3-fe>;*#ftt32iAbfc# (E13) s pCt-AN-gdh, pCt-dAN-gdh. pMt-dAN-gdh 
cD^t|^LT{iCaMV35S7-D^-^-^ffll^ciI^i:^-r^,^^^7-D 

^E-^-a^ (2 aii) *m\,^m&tcDmAmfc?o$h^&tmT2>tzffli 
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1214) c " 

IB«-5§ll:feJ;l>12 : 5. hn > >* U T^(D b ^ h^7*^ F^n— Ft~£j£B 
^•Jif'H^ ©PCRiT^ -T v-- 

I2#J#-^15~18 :$'h3>FiJ7h7>yyh K-GDH£rf — K-T-5I2F!J© 

fftKOfc #>©PCR:r W V- 

fEMcDfc fecDPCR^ -5 

(4) (2A117°D^— £^£»fc^$flil 



ii^M7nf-^- (2A11)& Y<DitoW.'®)& DIBSSIbfcTotal MA 

3:fc«fct>WJ#-^24) IdttTi^^ ^ y K £^AT3PlSfcJlU3$iJPR@lf^< K 
Hindi U%$& UXbal (bW&\*&X<D ZT=p j tzl£g+ b fco 

5'-AAGCTTATATAACCCAAAATATACTA-3' 
5-TCTAGAGGTACCATTAATTGCTAATT-3' (IE?!J#^-2 4) 

f# tifePCR^tl^TA^ D > ^ y h^^V^T^D— — > ^ bfc^s ^>-£ 

^JPK^^izdllliJcttrifcal^^V^TTir^^^ y KpIG121-HmCDGUS5H5^©C 
aMV35S^D^— ^-^gj^bfeo ^©^x GUS^#£^-^-^^fc^ 
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75? y Kp2ACt-dAN-gdh*5j;i>*p2AMt-dAN-gdh.<&#fe (1217) o 



2 . h^>Xi?*-y? h v h iz#A bjfcNADP-GDKfi&Jgflc 





(NADP-GDH) 










* 




it mm& $b=>> 


35S 


2A11 




:b 








pAN-gdh-17(El 
3) 

pCt-AN-gdh 
(1214) 


O 
O 




O 

O 


O 
O 




pCt-dAN-gdh 
(124) 




O 


o 


O 




pMt-dAN-gdh 
(H4) 




O 


o 


O 




P 2ACt-dAN-gdh 
(EI7) 




O 


o 




O 


p2AMt-dAN-gdh 
(137) 




O 


o 




O 



(5) T-gdh-mfc^OWiy^X* v F (pIG121-Hm)-\CD1t7^D-->^ 
^P — ->^bfc hv h fc^GDffiifs^ (T-gdh-4) £Ti:T^;* * y f? (pIG121 
-Hm)t:^Ab^^* y KpT-gdh-4£ftfc 0 iAtl^Util #«©Wfcffifflb 
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( 6 ) &mm bmmB^ony^x ^ y k (piGm-mo ^ov-^^xd-- 
%7^~>izwmu ^commiz-D^xm^Ltc (m9) 0 etui. •mmmmoG 

y s £ 3 — h* f 3 AAG £ Ala* =J — K "T & GCG (3 S C ic «fc o T fT o fc o*# & ft 

iAUTT"^^ y KpTd-gdh£f#fc (09), 3©^Mii7-^fi-43t^<Z)^- 

#) N 2%&2&&mS&- h U e7A(15#)£/Slvc^t®3&® bfcSU ttttsfcH/^S 
^ti&^MS ^JgifefcgjfcU 16RfHB*x 25°CT*151P*3*SI£b;feo #£>ftfc£8 
M^j^^J«fc?)-?^l*-eiD^t)x 2 mg/1 -g7f>i:0.1 mg/1 -f > K— ;HPKftJO 
AfcMS*5»cJ** (H^b*«U 9cn^*-i/&JS)fcg^b2BF£l^#TJgaibfco 
ftSfcUfcfcGrFfc^tfT^DM*^ U ^A(EHA101)«YEP±gtfe(^-3 )T— Rfe^H 
b^^O*^^M^feo20r^«bfe^§MM->-v— Ufc^i&T^D;^^ 
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^(D'&s ^^50 mg/l *^-T>f S/> N 500 mg/1 ^ ^ y *^£^irMSif#fb 

•;^hb'j7b> 10 g 

• Yeast Extract 10 g 

• 1 g 



( 2 ^ASt^OSt® 

i±T f# £ ntcWfogr* 3 flSfls £ J; ITT ^ D rt 2 =r \) £ A T*#L3I-& "f fc^SI J; t) 

Lfc (Honda i5i:7J* Hirai s 1990s Jpn J Breed 40, 339-348) 0 ttfctibfcDNA 
& RNAase^Jl, 7i; -Jl/? n n M A #131, £ £ JzPEGtfcJ^-tHf^ L& 0 0. 
01//g/^ll3^^ J;ot3#|Rbs PCRfflCDrP>7>- h^bfco PCRteNos-Promot 
erfr £> NPTI I ©^^iHir S ^5 -f ^— P 9*5 £ P 10(PCR^ N 1 . Okbp) £ $ ^ 
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Tftte^fzo Kfogkft&s 94°C-1#\ 55°C-1^ 72°C-2^ S P))sX*ft ^fco 

bfc (EllO:&.fclM 1) 0 

P 9 : 5'-CCCCTC6GTATCCAATTAGAG-3' (ffi?U#-J§2 5) 
P 10 : 5'-CGGGGGGTGGGCGAAGAACTCCAG-3' (I2#l#^ 2 6 ) 

lvtJ«2fe£-&;fc 4 3M$£ J; XfT-gdh-4&fc?%:^ts1i 7"77, X y K*«^Tfl3ft 
iE^J#^25 s 26 : Nos-Promoter-NPTIIfi^tiilifflPCRT^-i'T— 

( 3 )mxA&^cDmm,(Dwm 

\&B^&$m$ tlT ^ 3 £ t £RT-PCR£ «fc o Tflt^ bfc. AN-gdb-n^tzit T-g 
Nase^aa^x First- Strand cDNA£#8¥bfco ^{^First-Strand cDNA£^>:7b 

- h t Lx&*(Dm<tt%miTz>mzm^fz7'?j-?-- (sai#-s3 1 4, r 

l>*5£6) £ffll>TPCR£frfcofc e ^^«94°C-l^s 55°C-1£\ 72°C-2# S 

3 0 
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Bmz&tzBnm&h^ b(Dmitmm'g(Dmn*®imu -8o°ck:{£#b£o 

^fcl^U 80°CT»20^-r >^tjx^— h bfeo 10,000rpmT'20^^U ±i!£ 

800) ^m^xn-otzo 

^bfeo mMt£y))s?* >m^m<DmMmz>titzmmz&^Ti£, no.6t*i.75 

No.l5T-2.54fg s No.l7T"2.48{g^;W^ 5. >m^Ammn Vtz (El 1 4 ) 0 ^ 
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g4. AM-/rdh-/7m&*zm?<Ltzmm&mnaomv<Dmntp<D7zm&m. 

Asp Thr Ser Asn Glu Gin Gty Ala GABA His Total 

1.31 0.10 0.14 0.26 8.88 0.68 0.02 0.30 0.45 0.13 12.77 
£iBB-2 1.04 0.07 0.14 0.21 8.48 0.39 0.02 0.22 0.45 0.13 11.90 

Zf=y^~ -y Kf pMAT037)(P < ^^ A 



pMAT-1 


1.33 


0.14 


0.32 


0.23 


6.00 


0.70 


0.04 


0.66 


0.14 


0.17 


10.31 


pMAT-2 


2.00 


0.20 


0.37 


0.23 


11.18 


0.50 


0.06 


0.83 


0.62 


0.25 


17.09 


pMAT-3 


1.28 


0.22 


0.44 


0.37 


3.27 


0.85 


0.14 


0.13 


0.22 


0.25 


12.22 




















No. 6 


1.37 


0.29 


0.70 


0.42 


15.16 


0.65 


0.15 


1.59 


0.46 


0.39 


22.86 


No. 8-2 


2.66 


0.18 


0.51 


0.27 


13.97 


0.65 


0.07 


1.19 


0.27 


0.32 


20.82 


No. 15 


5.51 


0.43 


0.94 


1.18 


22.08 


4.29 


0.16 


2.53 


1.98 


0.53 


41.42 


No. 17 


3.19 


0.24 


0.69 


0.38 


21.55 


0.67 


0.12 


1.75 


0.82 


0.37 


30.70 



(i£{£://mo!/gF.W.) 

MZntzmmz&\,^Ttes No.2T'2.28fg s No.7-2T'3.52^ n No.9-2T*2.74^ No. 

i0T-2.53fs^vi/^ ^>m^mmmavtc mi 5) 0 $>m^m&nfr-? 

l/^--> N irU> s T^->, tXT-VXD^A&ni, Total T^Vg^ifcjfc 
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Asp 


Thr 


Ser 


Asn 


Glu 


Gin 


Glv 


Ala 


GABA 


His 


Total 


























1.31 


0.10 


0.14 


0.26 


8.88 


0.68 


0.02 


0.30 


0.45 


0.13 


12.77 


nm-z 


1.04 


0.07 


0.14 


0.21 


8.48 


0.39 


0.02 


0.22 


0.45 


0.13 


11.90 




PX 


















plG-1 


2.13 


0.20 


0.37 


0.36 


9.40 


1.07 


0.07 


1.02 


0.33 


026 


16.08 


plG-2 


1.03 


0.12 


0.27 


0.16 


6.59 


0.30 


0.07 


0.68 


0.23 


0.15 


10.10 


plG-3 


0.67 


0.07 


0.21 


0.20 


3.64 


0.15 


0.03 


0.35 


0.14 


0.26 


5.89 


r-ecfh-4iHfc**m X Ijfr W 


















No. 2 


4.01 


0.27 


0.49 


0.64 


19.76 


0.75 


0.08 


1.09 


0.59 


0.37 


28.93 


No. 7-2 


6.21 


0.55 


0.56 


0.91 


30.56 


4.71 


0.08 


0.80 


3.20 


0.74 


50.15 


No. 9-2 


427 


0.69 


1.15 


1.14 


23.81 


3.97 


0.23 


2.25 


1.04 


0.70 


42.17 


No. 10 


6.78 


0.37 


0.87 


0.62 


21.96 


1.21 


0.15 


1 83 


2.41 


0.63 


38.03 



(#{4: Atmol/g F.W.) 



mmm3. Mmmm*mx (to m%<ofm 

( 1 ) Timftcomifc 

1f£m, AN-gdh-im^mX^fMl:i±, No. K No. 3 S No. 1 5^ No.2.1fr£>M& 
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m#im*>ti1to T-gdh^Mfc^mX&m-ClZ, No.l, No. 3. No.8fr&3&fltt 

-Dtco 9kmm^n^ir^it^ m\itmz\\g(D^m±{^ r ?—v-i)^ i vk* 
(2) vv^mn^&zmxMfc^cDmi 

BUb$^fzm^<vm.?£CQMmm.£t)± MA&miliVfz (Honda and Hirai 1990, 
Jpn J Breed 40, 339-348) „ 15 jugCOdM^m^mBajMItBcmcom^t)^ 
b\Xba\-Z%m\s, mMM-W^L, Nn>^>77>th7>^77-bfeo DIG- 
Labeling and Detection Kit (Roche Molecular BiochemicalsJ^ffil^Ts AN-gd 
h-nMi^mtzltT-gdh-mBi^yrj—y^z Uitif WW 7 V -te*— >a > 

AN-gdb-nMB^ JtZfu—^lzm^X tMf > ) ^ 7 U ^-f -if - 5> a > & *t o 
|g^x ^-^17»fs^#A^No.l, 3, 15, 2.im^{3@6l3-y--f XO/^> h* (1. 

8kk o.8kb) #f&ffi£*u mxMB^tmmx t tz mi6) o mmiz.T-gdh-m& 

7°v-?lzm^T itlf 7 U *V -t?->> 3 >&fr-?tcffim, T-gdh-mfc 
^hmWJ X(DS^> K (1.2kbp) M^^to 20kbpM5£fc7^> K^feti 
^*©*»^)t?P i g^t4© i faffi«fE- : ?^%x.^nfe (1317) o 

( 3 )NADP-GDHfcNAD-GDffiS&CDMJ£ 

T&JSME&hTh (Ti) ©M^cD^W (0.2 g) £?&#M|}rat;f££-ti\ ?L^T 
«L£f^ fii©5fSi(D^tBII«M {200 mM Tris (pH8.0), 14 mM 
±7Y?.$ ;v, 10 mM L->J*5W>-HC1, 0.5 mM PMSF, 0.5% TritonX-100) 
%t>Uz.tzo 7lz#U 4°a 12,000rpmT*10^^bfc^s ±?g£l& 
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(Milliporex t>J]/h 5 7 U— 0.5:7 -f Jl&— 3L~y K 
0) U ttaj,«^T3lE]^#L7co 

^tBb7c^(±HJifcM {100 mM Tris(pH8.0), 20 mM 2-a--ir h Pjlfrjim, 
1.0 mM CaCh, 0.2 mM NADPH ( NADP - GDHrSttiU^E ) X &0 . 2 mM NADH(NAD-GDH?5 
^|J^), 200. mM i&fc7>^-*A} izM&L, 340 nmt&tt 

3 nS^OM^ £ $ 10^ b o 

^cJ6-17?tfE^^^AUfe^l£mh ?h (Ti) CD^W^ffi^T, NADP-GD 

^±230-400 nmol/ (min-mg* >;^Jf) <7)?Stt^I'J^T-§fe (316) e 7"-^^ 
bT^£: (*7) o 

g|6 AN-gdh-17?&&^mX h7h CDNADPH-GDHyga . ___ 

NADP-GDH ?§t£ 



Lines (nmolAmin.-mg^W^M) ) 









0 










AN-gdh-17 


No. 


1-1 


400 


AN-gdh-17 


No. 


3-1 


390 


AN-gdh-17 


No. 


15-1 


380 


AN-gdh-17 


No. 


2.1-1 


230 
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7 T-gdb-m&?m?< h^h CDNAD-GDHfg'& 



Lines 






1N/1U uun?£i lit 

vTiiDoi/ viDin. mgc^ ✓ / * v/ ) ) 




fcBS r y h 




ou 




1ft hTh 








T-gdh No. 


1-2 


180 




T-gdh No. 


3-1 


160 




T~sdh No. 


8-1 


260 



( 4 )^m^CDT ^^SttOi^ 

a5—^©iffffig£631B©*||3ffl*^#ffc:ffllNfco m^{c80°C{3^b^80% 
^ y — ;i/^Sa©3fSSAD^v IL^-CttJ^tfet, H£80"Ct?20#II&&Dfi&L 
£o 7, 000 rprat?3&foLTs ±?!f £ElJfcbfc^ Wmo%^* S—WZtiUZ. 80°C 
fciDSUfco ;H3«K^am^3lEltTV\ ^ m £ 80 % 3i ^ y — ;VT* 1 00ml £ 

tt^f-Brx 200/zl©M®7jcfc:^A>bfeo ac^;i/a:-- 5^200 /xlJnjUl-^ 12,000 
rpm-e31^U 3t— y;V«S^DI»tVfc.7KJB*flftl£*!l*-ftfc^ 200//1 ©0. 
02N HClC5g»U 0.45 < am©5iS7^;i/^-^ffiV^-r5ilL^:5^^1t>7Vl/i: 
U Bil^T^y^It^ (L-8800) £/BV>T##r£frofco 

%mU%kmz.tt^~Z. AN-gdh-17 No.l^!£lii3fc©ANl-l-2s ani-i-3<d;?>^ > 
l^a#^ti^-*U 2.1{g N 2.8{giiiinU AN-gdh-17 No. 3 m$Sl±J5fc©AN3-l-2s A 
N3-l-3#2.8fg, 2.5{g^;ft,^hii;!JDbTU;fco AN-gdh-17 No.l5^gtS*©AN15- 
ls AN-gdh-17 No. 2. im^fi^CDAN2. 1-1-1 ^) 2. KSs l^fg^ft^ftiianbT^fc 

(m, E18)o ?&Jl*stfe^f^ (To) TiSv^l^^^SS^bfcNo. 15^850 
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7;;ltl. 





Asp 


1 hr 


ber 


Asn 






1 no -u a a q 


U.I U:t U.UO 




niQ + n no 

U. 1 O _7_ U.U57 


fi 49-4- 1 1 fi 
U.*t <1 1 1.10 


AN-GDH 1-1~2 


2.50±0.78 


a i a i a no 

0.1 9 ±0.02 


A /! 1 1 a AO 
U.41 ±U.O^ 


n 00 — i_ a r\A 




AN-GDH 1-1-3 


4.17±0.15 


0.42 ±0.06 


a 0 <? _i_ a ah 
0.8o±O.U9 


A CO i A 1 O 

U.Oo±U. 1 0 


10/10 -I— A OA 


AN-GDH 3-1-2 


4.18±0.96 


0.30 ±0.07 


0.66±0.19 


A C A 1 A 1 O 

0.50 ±0.1 8 


1 O OA I,. O "7>l 

18.39 ±2. /4 


AN-GDH 3-1-3 


3.37 ±0.89 


0.33 ±0.05 


0.71 ±0.12 


A C *? 1 A AT 

0.57 ±0.07 


1 D.2o±0.73 


AN-GDH 15—1 


2.18±0.16 


0.1 5 ±0.02 


0.36±0.02 


A O A « A 

0.29±0.01 


4 O A C 1 A O O 

13.95±0.28 


AN-GDH 2.1-1-1 


2.33 ±0.38 


0.20 ±0.04 


0.4o±0.1 7 


0.23 ±0.06 


1 O >1 O » A "7*7 

12.43±0./7 




Gin 


Ala 


His 


GABA 


Total 




0.44 + 0.33 


0.29 ±0.11 


0.1 3 ±0.04 


0.96 ±0.11 


10.36±4.24 


AN-GDH 1-1-2 


0.45±0.11 


0.62±0.16 


0.23 ±0.02 


2.86±0.58 


22.18±3.71 


AN-GDH 1-1-3 


1.50 ±1.20 


1.54 ±0.1 5 


0.44 ±0.02 


5.67 ±0.1 8 


35.46±2.88 


AN-GDH 3-1-2 


1.05±0.91 


1.25 ±0.84 


0.39 ±0.08 


3.33±0.97 


31.76±4.76 


AN-GDH 3-1-3 


1.49±1.02 


1.1 8 ±0.48 


0.39±0.06 


2.90 ±0.40 


28.68±1.22 


AN-GDH 15-1 


0.27±0..10 


0.73 ±0.1 3 


0.23±0.10 


1.09 ±0.1 3 


19.97±0.25 


AN-GDH 2.1-1-1 


0.1 9 ±0.03 


0.91 ±0.47 


0.24±0.10 


1.84 ±0.09 


19.59 ±2.29 



(!$.{£: A«mol/g. F.WO (n=3) 



3-is 8-iT*s immsmfetDPfr? * y^mizt^x, 2.3{&, 2.1^ 2.4^ 
Tjobti^co (^9, mi9)o ztc, yji* *>mm<D7 5. swz&T^^ify 
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9. T-gdh-m&ttMA^tzmmm&h-? 





Asp 


Thr 


Ser 


Asn 


Glu 




1.09 ±0.48 


0.10 ±0.03 


0.22 + 0.05 


0.18+0.09 


6.42 + 1.16 


T- K dh 1-2 


2.61 ±0.51 


0.28 ±0.05 


0.56+0.12 


0.48+0.02 


14.74 ±3.1 2 


T-gdh 3-1 


2.41 ±0.51 


0.20±0.04 


0.44 + 0.13 


0.30+0.01 


13.81+2.64 


T-gdh 8-1 


2.85±0.60 


0.22 ±0.05 


0.46+0.11 


0.31 +0.07 


15.70+3.47 








Gin 


Ala 


His 


GABA 


Total 




0.44 ±0.33 


0.29±0.11 


0.13 + 0.04 


0.96+0.11 


10.36+4.24 


T-gdh 1-2 


0.79±0.65 


0.91 ±0.56 


0.29+0.17 


1.31 ±0.96 


23.29 ±3.88 


T-Edh 3-1 


0.43 ±0.37 


0.70±0.35 


0.27 + 0.06 


1.53+0.48 


21.09 + 2.80 


T-gdh 8-1 


0.46 ±0.07 


0.69 ±0.05 


0.23 ±0.1 8 


2.24 ±0.85 


24.22±5.19 



(.mtL : jj mol/ & F.W.) (n=3) 



( i ) j&KmmkcoftM 

\z &^xttm*m^\.tzommm2%i'3m*mztzmm%m domi) izmm% 

^■7^^^h\ pMt-dAN-gdhX{ipGt-AN-gdh^^tf)^^^^feo «S38S£» 
^fzMm^m (MS±glfe s 2.0 mg/1 -fc?T^>, 0.1 Eg/1 Y~-)\/WWL,Q.Z% 
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{mm&s 2.0 mg/1 -fe*T^>, 0.1 mg/1 J > ;i/gfK, 0.3% h, 5 

0 mg/1 -hi-v-i :>>, 500mg/l ^7t7>} fc#U l^fe^iSli L£o 151 

51i£i£ii!lfc:^U mR*mmLfco Ti-y'^X^v h^Mt-dAN-g^irj-pCt-AN-g 

Sfr^fc^s Mt-dAN-gdh No.2, 5, 8, Ct-AN-gdh NoA(D4mm^mtkT:^rz 0 

( 2 ) tMf >#*/t £ <fc £0MJate?©StB 

ilKb^-yrfeM'^O^IMct DTolal DNAfclAmUfc (Honda and Hirai 1990s J 
pn J Breed 40, 339-348) „ 15//g©DNA£$iJPRI#j^coRIT*^iIU tt&ftl&SU 

G-Labeling and Detection Kit (Roche Molecular Biochemicals^^V^TfTo 

20K h7>^x^ h ^ r 5=- h* ^ (tin b £ gcmfe^trnx giiT^zzhttT^m 

( 3 )NADP-GDHrStt©^ 

fi*©5{gi©M£i£§«r?£{200 mM Tris (pH8.0), 14 mM /?-^;i/j!j7hx^y 
— ;K 10 mM L->^^-r >-HCl, 0.5 mM PMSF, 0.5% TritonX-lOOJ^tjn^feo 5S 
it^i-^CSfU 12,000 rprC10#H»'fobfcSk ±$££RI^35a (Millipor 
e^ ^;i/h^7»;-0.57^;i/^— Ji-y K ^st-(Ty?X-10) u ffiitillffi 

?^T-3H]a^bfco &fflbfcfi^fckKJ&&& {100mM Tris(pH8.0), 20mM h 
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trjltrjlsm, l.OmM CaClz, O.ZmM NADPH, 200mM ffifcT^E—tA} fc^U 

biitz^CDlzftL, ^K^m^T{il50-300nmol/ (min. -nig* >;^i) 
^T^fe(^10) o Ct-AN-gdh^£ DMt-dAN-gdh^CD^^V^fStt^^tfeo 



110. M-c^-^^C£-M-^dKt^#A*°Th©NADP-GDHrS^ 





NADP-GDHrStt 




(nmol/min.mg^^t^ Jf ) 




0 






Mt-dAN-gdh No. 2 


290 


Mt-dAN-gdh No. 5 


300 


Mt-dAN-gdh No. 8 


260 


Ct-AN-gdh No. 1 


150 



(4) v-^^d^j.— (D7^^ym^M<Dm^. 
mmm&{&£Bnmwtmmm<Dmm*m{&%m u mmm l 16% 

80°CT-20^P H ^nfAbfco 7,000rpm-e^LTs ±vf £HUKLfc#. l?jg80%J^ 

s—jv^lmz., 80°ctiPSbfeo ^y-;w;:j;£i4£fi£3iitfTi\ ^*$80%ai 

bs -feK 200/zl©MM7jc{c^^Ufeo Ji^l/^-^^OO/zliDxyg^s 1 

2,000 rpmTSi;t>U x-—^Jim&m<D B&l^fco 7KJf^#^'M^-&fe^ 400>al 
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;p£U Bit^T'^yKStSOS (L-8800) £/Bl/VC##r£fro;fco 
Mt-dAN-gdmBttmALtztio. 2, 5, 8mn&£l*Mt2-2, Mt5-1, Mt5-2, Mt8-1, 

m8-m^ti^nvji^^>m^mtmmnmtm^tt^x, 1.7^, 2.2^, 

2.5m, 3.0^, 2.2fS^aCT^^^i:^^ 0 ^ : (^ llN g|21)o Ct-AN-gdmte 
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3*1 1. CtAN-gdhtMtdAN-gdh^\^l-^^?K\Jfzf^'TV^^OU^=L— 





Asp 


Thr 


Ser 


Asn 


km 


1.08 ±0.23 


0.48 ±0.1 3 


0.66±0.25 


13.77±6.24 


CtAN-gdh no. 1-1 


1.47 ±0.36 


0.79 ±0.22 


1.57±0.21 


42.12±17.05 


MtdAN-gdh no.2-2 


1.85 ±0.01 


0.88 ±0.02 


1.31 ±0.03 


14.79 ±2.40 


MtdAN-gdh no.5-1 


1.62 ±0.03 


0.84 ±0.29 


1.32 ±0.54 


11.12±2.55 


MtdAN-gdh no.5-2 


4.1 7 ±3.01 


0.74 ±0.09 


1.44 ±0.02 


28.62 ±3.28 


MtdAN-gdh no.8-1 


2.32±0.61 


0.88 ±0.1 9 


1.57 ±0.24 


30.97 ±2. 16 


MtdAN-gdh no.8-2 


2.00 ±0.28 


0.83 ±0.1 5 


1.12±0.13 


16.69 ±2.80 




Glu 


Gin 


Ala 


His 


km 


2.25 ±0.58 


10.00±4.25 


0.52 ±0.30 


0 25-*- 0 08 


CtAN-gdh no. 1-1 


3.16±1.40 


17.74±5.29 


1.42 ±0.59 


0.80±0.43 


MtdAN-gdh no.2-2 


3.75 ±0.03 


27.48±1.98 


1.67 ±0.03 


0.26±0.04 


MtdAN-gdh no.5-1 


4.98±1.93 


34.09 ±8.11 


1.1 4 ±0.51 


0.59 ±0.30 


MtdAN-gdh no.5-2 


5.54 ±0.95 


25.31 ±3.20 


1.86±0.17 


0.36±0.12 


MtdAN-gdh no.8-1 


6.71 ±2.28 


20.07 ±4.90 


1.89 ±0.25 


0.46±0.28 


MtdAN-gdh no.8-2 


4.86±1.14 


14.56±2.93 


1.06±0.19 


0.28±0.13 




GABA 


Arg 


Pro 


Total 


MM 


1.29 ±0.53 


0.46 ±0.1 6 


5.03±4.21 


38.57 ± 10.31 


CtAN-gdh no. 1-1 


2.10±1.19 


2.93 ±1.61 


15.32±9.30 


93.48 ±20.00 


MtdAN-gdh no.2-2 


3.22 ±0.52 


O.78±0.11 


10.55 ±1.73 


71.66±1.84 


MtdAN-gdh no.5-1 


2.96 ±1.74 


2.00±1.24 


8.65 ±5.24 


73.45±22.78 


MtdAN-gdh no.5-2 


1.10±0.21 


2.1 8± 1.27 


11. 58 ±0.73 


86.12±3.35 


MtdAN-gdh no.8-1 


2.03±1.15 


1.53 ±0.81 


25.03 ±1.06 


98.66±26.85 


MtdAN-gdh no.8-2 


1.61 ±0.47 


0.68 ±0.09 


7.71 ±2.09 


55.40±6.08 



(^{i: jumol/g. F.W.) (n^2) 
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^K^MM^.m^ 2.5kg(D^7-V^;V (tl2) £A;h,fc7-^«*fct£ 
m 3, [212 2&WI2]2 3£^bfco 

Jig 

PH 

TO^P» (lkg&£D) 



D14% 

ScDitS 0.5~3mm 

M£t£fi 0.40g 

0.05g 

7>^-7lii 0.35g 

u>S£±s 2.oog 

TR^tt^U 0.60g 
<i§&^± 0.20g 
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1 3. Bf^^r h(Dm 



mZWMMk no.l 5.8 

3mW&&kfc no. 2 8.2 

mtM»» Mt-dAN no. 1-1 56.4 

Mt-dAN no. 2-3 26.4 

7&%m%fo Mt-dAN no. 3-1 53. 8 

J&W§kW& Mt-dAN no. 5-3 41.6 

jmMWfc Mt-dAN no. 8-3 64.4 



^il(g) ^il(g) (ft) Cfc) 





(ft) 


C 


53.9 


9 


1 


54.7 


7 


1 


175.6 


14 


2 


89.0 


10 


2 


228.9 


15 


3 


118.0 


19 


2 


224.2 


16 


3 



r^3 
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^t^o^^;^ ^ >wt^ von-— \£(m)<Di&mmm*-$z.z&te* 

#2A11:Td^-*-1:&£k sf^Ji2I3«g0^o 
4 . 3tfe^^^» s As/*?r£ii7us ajWui^s^^CDNADP-GDHAafS^F^^tfx pAN-g 
dh-17£ £ &pCt-AN-gdhi; £ &pCt-dAN-gdh£ £ fcipMt-dAN-gdhg; £ &p2ACt-dAN 
-gdhg; ^{ip2AMt-dAN-gdh-t-fe If *S 1 i3fs©:£&o 

5. 3Ifc^||?ltJ# h v b a*cDNAD-GDH?tf5^ ^^atfs pT-gdh-4£fc&pTd-gdh 
-?&3s If j&il 1 l3«©^^o 

6. ^T^y^s ^7^^^>^ N -lzU> N XU^-X T 
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10. mmm 1 ~ 9<D^-m& 1 ii^sa©©^^ tK-nu£ft£ v^yxv*.- 

11. ®^i~9©v^rn^i^fciB3a©^st:«tt)ftai^nfcx *i&Bft<D>r 

asm t- ^ y 2 *gj&Ltfc*SHra ^£ ^ ^ >^ >>* ^ - y ^Mttfs «fct^ ha 

13. 88*31.1 0~1 2©^-rn*»lJgfc:SB®©h7>^^3:— 

^7 bo 

feGDH^n- P-ra*fi^*^trxStSSH 14tfciil5 fcfE*S© h5 
— «y ^ ho 

17. a^rD^E-^— }b s CaMV35Srp^— ^-T-fe^lf^Jl 1 6 £13*6© 

18. m^mmW Aspergillus nidulans&M(Dm?-GV]lAMfc^%*&tSs m&m 
14 — 17 1 Jl^I2fg© b 5 S? m - y $ b o 

19. GDH#S b n> K U 7-nct) h ^ y h^T^ K£#«s Sl$£ 1 4 ~ 1 8 
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22. GDH£#£PU#£«fc^#iJ»#s ^^^D^-^-fci^lfgpTtg^^^^ 
£GDH£:n- F1rZj&fc^%<g$s, 2 0tfe{i2 1 fcfiB«©^^o 

23. ^fjE&e^D^-^— ^*CaMV35Srp^— * — T-^SaSsfcia 2 2 {zfB«©^o 

24. ^<S^^t)AMsperei7/us ziiVu/aflsda^©NADP-GDHA^fc^£#tr s ifc&g 
2 0-2 3 (D^-ftlfr 1 mttmcDJj&o 

25. GDH£^ hz?> K'j7A©h5>^y h^^K^Wr^. 11^12 0~2 4 



" s WG£ BLANK 



(USPTO) 
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FIG.l 

1 ATGTCTAACCTTCCCGTT6AGCCCGAGTTCGA6CAG6CCTACAAGGA6CTT6CGTCGACC 

************************************************************ 

1 ATGTCTAACCTTCCCGTTGAGCCCGAGTTCGAGCAGGCCTACAAGGAGCTTGCGTCGACC 

61 CTCGAGAACTCCACCCTCTTTGAGCAGCACCCTGAATACCGACGGGCTCTCCAGGTCGTC 
*************** ********************************************* 

61 CTCGAGAACTCCACCCTCTTTGAGCAGCACCCTGAATACCGACGGGCTCTCCAGGTCGTC 

1 21 TCCGTTCCCGAGCGCGTTATCCAGTTCCGTGTCGTTTGGGAGAACGACAAG6GCGAGGTT 

**************************************************** ******** 

1 21 TCCGTTCCCGAGCGCGTTATCCAGTTCCGTGTCGTTTGGGAGAACGACAAGGGCGAGGTT 

1 81 CAGATCAACCGCGGTTACCGTGTTCAGTTCAACTCCGCTCTCGGTCCCTACAAGGGTGGT 
1 81 CAGATCAACCGCGGTTACCGTGTTCAGTTCAACTCCGCTCTCGGTCCCTACAAGGGTGGT 

24 1 CTCCGTTTCCACCCCTCCGTCAACCTTTCTATCCTGAAGTTCCTTGGCTTCGAGCAGATC 
241 CTCCGTTTCCACCCCTCCGTCAACCTTTCTATCCTGAAGTTCCTTGGCTTCGAGCAGATC 

301 TTCAAAAATGCTCTCACAGGAC [ ■< ^^-fv^^t-f S 

301 TTCAAAAATGCTCTCACAGGACGTGCGTAACCGTTACTTCATTGGATGTTTGCCAAGAGT 

323 ► 3TAAACATGGGTGGTGGCAAGGGTGGTTCCGACTTCGACCCCAAGG 

********************************************* 

361 ACTAATTGGTATTAGTAAACATGGGTGGTGGCAAGGGTGGTTCCGACTTCGACCCCAAGG 

368 GCMGTCTGACTCTGAAATTCGTCGCTTCTGTACCGCTTTCATGACTGAGCTCTGCAAGC 

************************************************************ 

421 GCAAGTCTGACTCTGAAATTCGTCGCTTCTGTACCGCTTTCATGACTGAGCTCTGCAAGC 
428 ACATCGGCGCGGACACTGACCTTCCCGCTGGTGATATCGGTGTTACTGGCCGTGAGGTTG 

************************************************************ 

481 ACATCGGCGCGGACACTGACCTTCCCGCTGGTGATATCGGTGTTACTGGCCGTGAGGTTG 

4 88 GTTTCCTTTTCGGCCAGTACCGCAGGATCCGCAACCAGTGGGAGGGTGTTCTCACTGGCA 
************************************************************ 

541 GTTTCCTTTTCGGCCAGTACCGCAGGATCGGCAACCAGTGGGAGGGTGTTCTCACTGGCA 

548 AGGGTGGCAGCTGGGGTGGTAGCTTGATCCGCCCTGAAGCCACTGGATACGGTGTTGTCT 
************************************************************ 

601 AGGGTGGCAGCTGGGGTGGTAGCTTGATCCGCCCTGAAGCCACTGGATACGGTGTTGTCT 
608 ACTACGTTCAGCACATGATCAAGCACGTTACCGGTGGAAAGGAGTCCTTCGCAGGGAAGC 

***********************************************************£ 

661 ACTACGTTCAGCACATGATCAAGCACGTTACCGGTGGAAAGGAGTCCTTCGCAGGCAAGC 
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FIG.2 



668 GTGTCGCCATCTCCG6CTCCG6TAACGTTGCCCA6TACGCCGCTCTCAAG6TCATCGAGC 

*************************************************** 

721 GTGTCGCCATCTCCGGCTCCGGTAACGTTGCCCAGTACGCCGCTCTCAAGGTCATCGAGC 

728 TCGGTGGTTCCGTTGTCTCCCTTTCCGACTCCAAGGGCTCTCTCATTGTCAAGGATGAGT 

************************************************************ 

781 TCGGTGGTTCCGTTGTCTCCCTTTCCGACTCCAAGGGCTCTCTCATTGTCAAGGATGAGT 
788 CCGCTTCTTTCACCCCTGAAGAGATCGCCCTCATTGCCGACCTCAAGGTTGCCCGCAAGC 

************************************************************ 

841 CCGCTTCTTTCACCCCTGAAGAGATCGCCCTCATTGCCGACCTCAAGGTTGCCCGCAAGC 

848 AACTCTCCGAGCTCGCCACCTCCTCCGCTTTCGCCGGCAAGTTCACCTACATCCCCGATG 
************************************************************ 

901 MCTCTCCGAGCTCGCCACCTCCTCCGCTTTCGCCGGCAAGTTCACCTACATCCCCGATG 

908 CTCGCCCTTGGACCAACATTCCCGGCAAGTTCGAGGTTGCTCTCCCTTCTGCCACTCAGA 

************************************************************ 

961 CTCGCCCTTGGACCAACATTCCCGGCAAGTTCGAGGTTGCTCTCCCTTCTGCCACTCAGA 

968 ACGAAGTCTCCGGCGAGGAAGCCGAGCACCTCATCAAGTCCGGTGTCCGCTATATTGCTG 

*********************************** + **^ + . + **^^.^^^^ :( . :) . :J . :| . !)t 

1 021 ACGAAGTCTCCGGCGAGGAAGCCGAGCACCTCATCAAGTCCGGTGTCCGCTATATTGCTG 

1 028 AGGGTTCCAACATGGGTTGCACCCAGGCCGCCATCGACATCTTTGAGGCTCACCGCAACG 

************************************************************ 

1 081 AGGGTTCCAACATGGGTTGCACCCAGGCCGCCATCGACATCTTTGAGGCTCACCGCAACG 
1 088 CCAACCCCGGCGATGCCATCTGGTACGCCCCTGGTAAAGCCGCCAACGCTGGTGGTGTCG 

************************************************************ 

1141 CCAACCCCGGCGATGCCATCTGGTACGCCCCTGGTAAAGCCGCCAACGCTGGTGGTGTCG 

1 148 CCGTCTCTGGTCTTGAGATGGCTCAGAACTCTGCTCGTCTCTCCTGGACATCCGAGGAGG 

************************************************************ 

1 201 CCGTCTCTGGTCTTGAGATGGCTCAGAACTCTGCTCGTCTCTCCTGGACATCCGAGGAGG 

1 208 TCGATGCTCGCCTCAAGGGCATCATGGAGGACTGCTTCAAGAACGGTCTCGAGACTGCTC 

************************^****^ # ^ # *^*^ # ^ +4 .^^ + .^^ + ^^^ J ^ 

1 261 TCGATGCTCGCCTCAAGGGCATCATGGAGGACTGCTTCAAGAACGGTCTCGAGACTGCTC 

1 268 AGAAGTTCGCTACTCCTGCCAAGGGCGTCCTGCCTTCCCTCGTCACCGGTTCCAACATTG 

************************************************************ 

1 321 AGAAGTTCGCTACTCCTGCCAAGGGCGTCCTGCCTTCCCTCGTCACCGGTTCCAACATTG 

1 328 CCGGTTTCACCAAGGTCGCCGAGGCCATGAAGGACCAGGGTGACTGGTGGTGA 

***************************************************** 

1 381 CCGGTTTCACCAAGGTCGCCGAGGCCATGAAGGACCAGGGTGACTGGTGGTGA 
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FIG. 14 
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FIG. 18 
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FIG. 19 
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FIG. 22 
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SEQUENCE LISTING 

<110> Ajinomoto Co, Inc. 

<120> A methpd for producing transgenic plants having 
improved amino acid composition 

<130> Y1I0477 

<140> 
<141> 

<160> 26 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 1433 
<212> DNA 

<213> Aspergillus nidulans 
<400> 1 

atgtctaacc ttcccgttga gcccgagttc gagcaggcct acaaggagct tgcgtcgacc 60 
ctcgagaact ccaccctctt tgagcagcac cctgaatacc gacgggctct ccaggtcgtc 120 
tccgttcccg agcgcgttat ccagttccgt gtcgtttggg agaacgacaa gggcgaggtt 180 
cagatcaacc gcggttaccg tgttcagttc aactccgctc tcggtcccta caagggtggt 240 
ctccgtttcc acccctccgt caacctttct atcctgaagt tccttggctt cgagcagatc 300 
ttcaaaaatg ctctcacagg acgtgcgtaa ccgttacttc attggatgtt tgccaagagt 360 
actaattggt attagtaaac atgggtggtg gcaagggtgg ttccgacttc gaccccaagg 420 
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gcaagtctga ctctgaaatt cgtcgcttct gtaccgcttt catgactgag ctctgcaagc 480 
acatcggcgc ggacactgac cttcccgctg gtgatatcgg tgttactggc cgtgaggttg 540 
gtttcctttt cggccagtac cgcaggatcc gcaaccagtg ggagggtgtt ctcactggca 600 
agggtggcag ctggggtggt agcttgatcc gccctgaagc cactggatac ggtgttgtct 660 
actacgttca gcacatgatc aagcacgtta ccggtggaaa ggagtccttc gcaggcaagc 720 
gtgtcgccat ctccggctcc ggtaacgttg cccagtacgc cgctctcaag gtcatcgagc 780 
tcggtggttc cgttgtctcc ctttccgact ccaagggctc tctcattgtc aaggatgagt 840 
ccgcttcttt cacccctgaa gagatcgccc tcattgccga cctcaaggtt gcccgcaagc 900 
aactctccga gctcgccacc tcctccgctt tcgccggcaa gttcacctac atccccgatg 960 
ctcgcccttg gaccaacatt cccggcaagt tcgaggttgc tctcccttct gccactcaga 1020 
acgaagtctc cggcgaggaa gccgagcacc tcatcaagtc cggtgtccgc tatattgctg 1080 
agggttccaa catgggttgc acccaggccg ccatcgacat ctttgaggct caccgcaacg 1140 
ccaaccccgg cgatgccatc tggtacgccc ctggtaaagc cgccaacgct ggtggtgtcg 1200 
ccgtctctgg tcttgagatg gctcagaact ctgctcgtct ctcctggaca tccgaggagg 1260 
tcgatgctcg cctcaagggc atcatggagg actgcttcaa gaacggtctc gagactgctc 1320 
agaagttcgc tactcctgcc aagggcgtcc tgccttccct cgtcaccggt tccaacattg 1380 
ccggtttcac caaggtcgcc gaggccatga aggaccaggg tgactggtgg tga 1433 

<210> 2 
<211> 1240 
<212> DNA 

<213> Lycopersicon esculentmn 
<400> 2 

atgaatgctt tagcagcaac taatagaaat tttaagctgg cagctaggct tcttggttta 60 
gactcaaagt tggaactaag tctgctaatc cctttcagga aattaaggtg gagtgtacta 120 
taccgaagga tgatggcaca ttggcatctt ttgttggatt cagggtacag cacgacaatg 180 
cacgagggcc tatgaaaggc ggaatcagat accacccgga ggttgatcct gatgaggtga 240 
atgcattagc acagctaatg acatggaaga cagcggtcgc caatattacc atatggtggg 300 
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gctaaaggag gaataggatg tagtcctagt gacctgagta tctctgagtt ggaacgactt 360 
. actcgagtat ttactcaaaa aatacatgac ctaatcggaa ttcacaccga tgttcctgca 420 
ccagatatgg gaacaaatcc tcagacaatg gcatggattt tagacgagta ctcaaaattt 480 
catggttatt cacctgctgt ggtaactgga aaacctgttg atctcggtgg atctctaggc 540 
agagatgcag ctactggaag ggggggctct ctttgctaca gaagccctgc ttaatgagca 600 
tgggaagagt gttgctggtt cagcgttttg ttatacaggg atttggtaat gttggttcct 660 
gggctgcaaa actcatccat gagcaaggtg ggaaagttgt agcagtgagt gacataactg 720 
gtgccataaa gaatgagaag ggaatcgaca tagaaagcct attcaaacac gtgaaggaaa 780 
ctcgtggagt taaaggtttc catgatgcac atccaattga tgcaaattca atactggtag 840 
aagactgtga tgttcttatc ccagctgccc tcggtggagt aatcaacaag gataaccaca 900 
aattgaaaat taaagccaaa tatattattg aggctgctaa ccatccaact gatccagaag 960 
ctgatgagat ttgtcaaaga aaggagtcac catcctaccg gatatttatg ccaactcggg 1020 
tggtgtcacc gtcagttatt ttgagtgggt ccagaacatc caaggcttta tgtgggatga 1080 
gaaaaaagtg aatgatgagt tgaagacata catgacaaga ggttttaaag atgtcaagga 1140 
tatgtgcaag actcacaact gtgacctccg aatgggcgcc ttcaccttag gtgttaaccg 1200 
tgtagctaga gcaaccgttc ttcgaggatg ggaggcgtaa 1240 

<210> 3 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :AN-GDH A 
specific PCR primer 

<400> 3 

tctagaatgt ctaaccttcc cgttgagc 28 
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<210> 4 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :AN-GDHA 
specific PCR primer 



<400> 4 

gagctctcac caccagtcac cctggtcc 

<210> 5 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



28 



<220> 

<223> Description of Artificial Sequence: legdhl specific 
PCR primer 

<400> 5 

tctagaatga atgctttagc agcaact 

<210> 6 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: legdhl specific 
PCR primer 

<400> 6 

gagctcttac gcctcccatc ctcgaag 27 

<210> 7 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer for 
deleting splicing region of gdh-17 

<400> 7 

tctagaatgt ctaaccttcc cgttgagc 28 

<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer for 
deleting the splicing region of gdh-17 

<400> 8 
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cacccatgtt tagtcctgtg agag 24 

<210> 9 
<211>24. 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer for 
deleting the splicing region of gdh-17 

<400> 9 

ctctcacagg actaaacatg ggtg 24 

<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer for 
deleting the splicing region of gdh-17 

<400> 10 

gagctctcac caccagtcac cctggtcc 28 

<210> 11 
<211> 26 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiPCR primer for amplifying 
the coding sequence for mitochondria transit peptide 

<400> 11 

ggatccatga atgctttagc agcaac 26 

<210> 12 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPCR primer for amplifying 
the coding sequence for mitochondria transit peptide 

<400> 12 

tctagataaa ccaagaagcc tagctg 26 

<210> 13 . 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPCR primer for amplifying 
the coding sequence for chloroplast transit peptide 
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<400> 13 

ctgcagatgg cttcctcaat tgtctcatcg 30 

<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer for amplifying 
the coding sequence for chloroplast transit peptide 

<400> 14 

tctagagcat ctaacgcgtc caccattgct 30 

<210> 15 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer for 
producing mitochondria transit peptide-GDH coding 
seqence 



<400> 15 

tctagaatga atgctttagc agcaac 26 
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<210> 16 

<211> 30 
<212> DNA •. 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer for 
producing mitochondria transit peptide-GDH coding 
seqence 



<400> 16 

gggaaggtta gacattaaac caagaagcct 

<210> 17 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



30 



<220> 

<223> Description of Artificial Sequence :PCR primer for 
producing mitochondria transit peptide-GDH coding 
seqence 

<400> 17 

aggcttcttg gtttaatgtc taaccttccc 30 



<210> 18 
<211> 26 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer for 
producing mitochondria transit peptide-GDH coding 
seqence 

<400> 18 

gagctcttac gcctcccatc ctcgaa 

<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer for 
producing chloroplast transit peptide-GDH coding 
sequence 

<400> 19 

ctgcagatgg cttcctcaat tgtctcatcg 

<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence:PCR primer for 
producing chloroplast transit peptide-GDH coding 
sequence 

<400> 20 

aaggttagac atgcatctac cgcg 24 

<210> 21 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPCR primer for 
producing chloroplast transit peptide-GDH coding 
sequence 

<400> 21 

cgcgttagat gcatgtctaa cctt 24 

<210> 22 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPCR primer for 
producing chloroplast transit peptide-GDH coding 
sequence 
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<400> 22 

gagctcttac gcctcccatc ctcgaa 

<210> 23 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer for 
amplifying 2A11 prmoter region 

<400> 23 

aagcttatat aacccaaaat atacta 

<210> 24 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer for 
amplifying 2A11 promoter region 

<400> 24 

tctagaggta ccattaattg ctaatt 
<210> 25 



12/13 



WO 03/000041 

<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer for 
amplifying Nos-promoter-NPTII region 

<400> 25 

cccctcggta tccaattaga g 

<210> 26 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer for 
amplifying Nos-promoter-NPTII region 

<400> 26 

cggggggtgg gcgaagaact ccag 
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